Background: Bobath method was initially applied in adults and then in children with cerebral palsy. Studies conducted in recent years have shown that the NDT-Bobath method improves function and mobility among persons with Multiple Sclerosis (MS) and Hemiplegia. Purpose: The purpose of the present study was to investigate the effect of NDT-Bobath method in the mobility of patients with neurological disorders (hemiplegia, multiple sclerosis), as evaluated using the TUG, BBS, TMT, and MAS tests. Methods: The study included 20 persons with neurological disorders (11 persons with multiple sclerosis and 9 persons with hemiplegia). The mean age of the participants was 38.7 ± 13.9 years and mean body mass was 65.1 ± 13.1 kg. The participants in the two groups Low Frequency (LF) and High Frequency (HF) followed two different intervention Bobath-NDT programs in terms of frequency. For the statistical analysis a two-way repeated measures analysis of variance (ANOVA) was performed. Results: Bobath-NDT method improves both mobility and functionality of patients with neurological disorders (BBS, p = 0.095 and Tinetti test, p = 0.099) but did not improve spasticity according to the results of MAS scale, p = 0.095. Conclusions: Overall, the results of the present investigation provided considerable evidence suggesting that Bobath-NDT method improves mobility according to the tests (BBS, TMT), but did not improve spasticity according to the results of MAS scale. Therefore, it was concluded that Bobath-NDT method improves both mobility and functionality of patients with neurological disorders. More researches will have to be done in the future.
Introduction
The Neurodevelopmental treatment (Bobath-NDT) method is a physical therapy technique for the treatment and rehabilitation of people with motor difficulties due to acquired neurological conditions (such as Stroke, Brain Injuries, Multiple Sclerosis, Spinal cord injuries) and other neurological conditions such as Cerebral Palsy. The Bobath method is based on the knowledge of motor control, motor learning, as well as neural and muscular tissue plasticity. Bobath method was initially applied in adults and then in children with cerebral palsy [1] (Graham, Eustace, Brock, Swain & Irwin-Carruthers, 2009).
In the Bobath-NDT approach, controlling the normal alignment of the joints is the basis on which patients start developing their skills. Patients undergoing this treatment usually learn how to control their postures and movements, and then the tasks they perform. Therapists analyse the postures and movements, and then they correct any abnormalities that may exist when performed by patients. This approach requires the patient's active participation, while the physiotherapist facilitates movement [2] (O' Sullivan & Schmitz, 2007) .
The goal of applying the Bobath concept is to promote motor learning for efficient motor control in various environments, thereby improving functioning. This is performed through specific patient handling by the therapists, who guide patients through the initiation and completion of functional tasks [3] (International Bobath Instructors Training Association, 2006) . This approach to neurological rehabilitation is multidisciplinary, primarily involving physiotherapists, occupational therapists and speech and language therapists. In the United States, the Bobath concept is also known as "neurodevelopmental treatment" (NDT) [4] (Lennon & Ashburn, 2000) .
Studies conducted in recent years have shown that the NDT method improves mobility among persons with Multiple Sclerosis (MS), the most important of which are the studies of [5] In 2016, the American Stroke Association concluded that although the effec-Open Journal of Therapy and Rehabilitation tiveness of the NDT-Bobath method has not been demonstrated in comparison to other therapeutic approaches, it can be still considered a therapeutic choice for mobility rehabilitation. Furthermore, in 2016, the revised guidelines for hemiplegia did not even mention the NDT-Bobath method, while many other alternative solutions were proposed. They also reported that therapists using such methods should review objectively their options, taking into account the relevant evidence supporting the proposed alternative solutions [10] (National Clinical Guideline for Stroke, 2016).
Purpose of the Study
The purpose of the present study was to investigate the effect of NDT-Bobath method in the mobility of patients with neurological disorders (hemiplegia, multiple sclerosis), as evaluated using the Time Up and Go (TUG), Berg Balance Scale (BBS), Tinetti Mobility Test (TMT), and Modify Asworth Scale (MAS) tests.
Sample
The study included 20 persons with neurological disorders (11 persons with multiple sclerosis and 9 persons with hemiplegia). The mean age of the participants was 38.7 ± 13.9 years, and mean body mass was 65.1 ± 13.1 kg. The diagnosis of all participants was made by a specialised neurologist. Participants should not have undergone any orthopaedic surgery or medical treatment affecting spasticity during the previous 6 months, and they should not have participated in other therapeutic programmes, apart from physiotherapy, to avoid any effects on the study results.
Materials and Methods
All participants were also selected using the method of continuous sampling.
Each participant was randomly assigned to one of the two groups: a) group of 10 patients with neurological disorders following low frequency intervention (LF), b) group of 10 patients with neurological disorders following high frequency intervention (HF). The details of participants in both groups are presented in more detail below ( Table 1) .
Data were obtained with the use of the following instruments: Time Up and Go (TUG), Berg Balance Scale (BBS), Tinetti Mobility Test (TMT), and Modify Asworth Scale (MAS) tests. The performance of all participants was recorded and for the GMFM and TUG tests, testing procedures for all participants for all attempts were also videotaped with a camcorder (JVC mini DV).
The participants in the two groups (LF & HF) followed two different intervention programmes in terms of frequency: in the (LF) the NDT-Bobath intervention programme was scheduled once (1) a week (with a duration of one hour each time), and in the (HF) the NDT-Bobath intensive intervention programme was scheduled three (3) times a week (with a duration of one hour each time). The total duration of each of the two programmes was eight (8) weeks. The measurements were performed at the beginning of the study (Τ1), the end of the study (Τ2) and one month after the completion of the intervention (Τ3), the same tests (Time Up and Go, Berg Balance Scale, Tinetti Mobility Test, and Modify Asworth Scale) were performed in each group to evaluate the extent to which the effects of the NDT-Bobath intervention were maintained.
Statistical Analysis
To study the effect of the NDT-Bobath method in patients with neurological disorders (hemiplegia, multiple sclerosis) and evaluate the effects of the intervention, for each test a two-way repeated measures Analysis of Variance (ANOVA) was performed; the repeated factor was the time of test (T1, T2 & T3) and the independent factor was the group, according to frequency of intervention (low frequency and high frequency). The Bonferroni test was used for the multiple comparisons of the means of the variables among the different levels of the above factors. In all the analyses, the level of statistical significance was p < 0.05.
Results
In the study of the effect of NDT-Bobath method frequency of intervention in persons with hemiplegia or multiple sclerosis, the following were demonstrated:
( Table 2) .
TUG
According to the two-way analysis of variance (3 × 2) for repeated measures, with "measurement" (initial, final, maintenance) as the repeated factor and "group" (HF & LF) as the independent factor, it was found that the interaction of the factors "measurement" and "group" was not statistically significant (p = 0.959). Similarly, there was no statistically significant main effect of the factor "measurement" (p = 0.052), neither with factor "group" (p = 0.916).
Therefore, according to the results it was demonstrated that in both groups, the NDT-Bobath method did not improve significantly the performance of patients with hemiplegia and multiple sclerosis in the TUG test, independently of the frequency of intervention (Table 3) .
TINETTI
According to the two-way analysis of variance (3 × 2) for repeated measures, with "measurement" (initial, final, maintenance) as the repeated factor and "group" (HF & LF) as the independent factor, it was found that the interaction of the factors "measurement" and "group" was not statistically significant (p = 0.735). To the contrary, a statistically significant main effect of factor "measurement" was observed (p < 0.001), but no statistically significant main effect of factor "group" (p = 0.650). Furthermore, according to the results of the Bonferroni multiple comparison test, statistically significant differences were identified between the initial and final measurement (p < 0.001) and between the initial measurement and the maintenance measurement (p < 0.05), but there was (Table 4 ).
BBS
According to the two-way analysis of variance (3 × 2) for repeated measures, with "measurement" (initial, final, maintenance) as the repeated factor and "group" (HF & LF) as the independent factor, it was found that the interaction of the factors "measurement" and "group" was not statistically significant (p = 0.332). To the contrary, a statistically significant main effect of factor "measurement" was observed (p < 0.001), but no statistically significant main effect of factor "group" (p = 0.606). Furthermore, according to the results of the Bonferroni multiple comparison test, statistically significant differences were identified between the initial and final measurement (p < 0.05) and between the initial measurement and the maintenance measurement (p < 0.01), but there was no statistically significant difference between the final measurement and the maintenance measurement (p = 0.095).
Therefore, according to the results it was demonstrated that in both groups, patients with hemiplegia and multiple sclerosis improved significantly their performances in the BBS scale between the initial and the final measurement, with no further improvement between the final measurement and the maintenance measurement, one month later. Hence, the intervention programme had a positive influence when considering the BBS scale, independently of the frequency of intervention ( Table 5 ).
MAS-Adductor muscles

Adductors
According to the two-way analysis of variance (3 × 2) for repeated measures, with "measurement" (initial, final, maintenance) as the repeated factor and "group" (HF & LF) as the independent factor, it was found that the interaction of the factors "measurement" and "group" was not statistically significant (p = To the contrary, a statistically significant main effect of factor "measurement" was observed (p < 0.01), but no statistically significant main effect of factor "group" (p = 0.490). Furthermore, according to the results of the Bonferroni multiple comparison test, no statistically significant differences were identified between the initial and final measurement (p = 0.063) neither between the final measurement and the maintenance measurement (p = 0.992), but statistically significant differences were found between the initial measurement and the maintenance measurement (p < 0.05).
Therefore, according to the results it was demonstrated that in both groups, patients with hemiplegia and multiple sclerosis did not improve significantly their adductor scores (MAS) between the initial and the final measurement, with no further improvement between the final measurement and the maintenance measurement, one month later. Hence, the intervention programme did not have a significant positive effect on the adductor scores (MAS) in patients with hemiplegia and multiple sclerosis, independently of the frequency of intervention ( Table 6 ).
Gastrocnemius Muscles
According to the two-way analysis of variance (3 × 2) for repeated measures, with "measurement" (initial, final, maintenance) as the repeated factor and "group" (HF & LF) as the independent factor, it was found that the interaction of the factors "measurement" and "group" was not statistically significant (p = 0.784). Similarly, there was no statistically significant main effect of the factor "measurement" (p = 0.268), neither with factor "group" (p = 0.173).
Therefore, according to the results it was demonstrated that in both groups, 
Discussion
In the study of the effects of NDT-Bobath in patients with neurological disorders, it was found that the interaction of the factors "measurement" and "group"
was not statistically significant (p = 0.959). Similarly, there was no statistically significant main effect of the factor "measurement" (p = 0.052), neither with factor "group" (p = 0.916).
Therefore, according to the results it was demonstrated that in both groups, the NDT-Bobath method did not improve significantly the performance of patients with hemiplegia and multiple sclerosis in the TUG test, independently of the frequency of intervention. The results are not consistent with the study of For the BBS test, the results of the Bonferroni multiple comparison test demonstrated statistically significant differences between the initial and final measurement (p < 0.05) and between the initial measurement and the maintenance measurement (p < 0.01), but there was no statistically significant difference between the final measurement and the maintenance measurement (p = 0.095).
Therefore, according to the results it was demonstrated that in both groups, In two other studies, it was concluded that personal rehabilitation programmes with the Bobath method improved trunk performance, balance, and gait in patients with hemiplegia more than conventional exercise programmes (p < 0.05) 
Conclusion
In the study of persons with hemiplegia and MS, it was demonstrated that the NDT method improves both mobility and functionality of patients with neuro- 2) The Bobath intervention program was carried out from two different physiotherapists.
